
 
 
 
 
 
 
 
 

Appendix 29: Raw Data for 96-hour Toxicity of  
Fluoride on Sphaerium simile 
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Analytical Chemistry Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 
 
  

 
 



 
 
 
 
 
 
 
 

Statistical Analyses 
 



 CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS 
 -------------------------------------------------------------------------------- 
 
  MINIMUM REQUIRED TRIM IS TOO LARGE: 100.0,SO SK IS NOT CALCULABLE. 
                   SPEARMAN-KARBER 
 
                  TRIM:      .00% 
                  LC50:      .000 
          95% LOWER CONFIDENCE:      .000 
          95% UPPER CONFIDENCE:      .000 
 -------------------------------------------------------------------------------- 
 
   CONC.   NUMBER   NUMBER  PERCENT  BINOMIAL 
   mg/L   EXPOSED  DEAD   DEAD    PROB.(%) 
   44.00    20.    0.    .00   .9537D-04 
   88.00    20.    0.    .00   .9537D-04 
   185.00    20.    0.    .00   .9537D-04 
   390.00    20.    0.    .00   .9537D-04 
   800.00    20.    0.    .00   .9537D-04 
 
 THE BINOMIAL TEST SHOWS THAT 800.00 AND +INFINITY CAN BE USED AS 
STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9999 PERCENT. 
 THE LC50 FOR THIS DATA SET IS GREATER THAN 800.00 
-------------------------------------------------------------------------------- 
 
  WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
 WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER 
 THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
 ANY STATISCALLY SOUND RESULTS. 
 
 
 -------------------------------------------------------------------------------- 
 
  DATE: July 13, 2009      TEST NUMBER:      DURATION:  24 h     
 SAMPLE: Fluoride         SPECIES: Sphaerium simile             
 
 METHOD    LC50      CONFIDENCE LIMITS 
             LOWER   UPPER  SPAN  
 BINOMIAL   *******  800.000  *******  ******* 
 MAA     *******  *******  *******  ******* 
 PROBIT    *******  *******  *******  ******* 
 SPEARMAN    .000   .000   .000   .000 
 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



  MINIMUM REQUIRED TRIM IS TOO LARGE: 95.0,SO SK IS NOT CALCULABLE. 
                   SPEARMAN-KARBER 
 
                  TRIM:      .00% 
                  LC50:      .000 
          95% LOWER CONFIDENCE:      .000 
          95% UPPER CONFIDENCE:      .000 
 -------------------------------------------------------------------------------- 
 
   CONC.   NUMBER   NUMBER  PERCENT  BINOMIAL 
   mg/L   EXPOSED  DEAD   DEAD    PROB.(%) 
   44.00    20.    0.    .00   .9537D-04 
   88.00    20.    0.    .00   .9537D-04 
   185.00    20.    0.    .00   .9537D-04 
   390.00    20.    1.    5.00   .2003D-02 
   800.00    20.    1.    5.00   .2003D-02 
 
 THE BINOMIAL TEST SHOWS THAT 800.00 AND +INFINITY CAN BE USED AS 
STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9980 PERCENT. 
 THE LC50 FOR THIS DATA SET IS GREATER THAN 800.00 
-------------------------------------------------------------------------------- 
 
 THE MOVING AVERAGE METHOD CANNOT BE USED WITH  
 THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES  
 AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES 
 TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT. 
 
 
 NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD 
 PROBABLY CAN NOT BE USE WITH THIS SET OF DATA. 
 -------------------------------------------------------------------------------- 
 
  DATE: July 13, 2009      TEST NUMBER:      DURATION:  48 h     
 SAMPLE: Fluoride         SPECIES: Sphaerium simile             
 
 METHOD    LC50      CONFIDENCE LIMITS 
             LOWER   UPPER  SPAN  
 BINOMIAL   *******  800.000  *******  ******* 
 MAA     *******  *******  *******  ******* 
 PROBIT    *******  *******  *******  ******* 
 SPEARMAN    .000   .000   .000   .000 
 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



MINIMUM REQUIRED TRIM IS TOO LARGE: 62.5,SO SK IS NOT CALCULABLE. 
                   SPEARMAN-KARBER 
 
                  TRIM:      .00% 
                  LC50:      .000 
          95% LOWER CONFIDENCE:      .000 
          95% UPPER CONFIDENCE:      .000 
 -------------------------------------------------------------------------------- 
   CONC.   NUMBER   NUMBER  PERCENT  BINOMIAL 
   mg/L   EXPOSED  DEAD   DEAD    PROB.(%) 
   44.00    20.    0.    .00   .9537D-04 
   88.00    20.    0.    .00   .9537D-04 
   185.00    20.    7.   35.00   .1316D+02 
   390.00    20.   10.   50.00   .5881D+02 
   800.00    20.    5.   25.00   .2069D+01 
 THE BINOMIAL TEST SHOWS THAT  88.00 AND +INFINITY CAN BE USED AS 
STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9999 PERCENT. 
 THE LC50 FOR THIS DATA SET IS GREATER THAN 800.00 
-------------------------------------------------------------------------------- 
    RESULTS USING MOVING AVERAGE 
  SPAN    G   LC50  95% CONFIDENCE LIMIT 
   1   4.453  390.00  0   + INFINITY 
 -------------------------------------------------------------------------------- 
  ****** RESULTS CALCULATED BY PROBIT METHOD 
 ITERATIONS   G     H     GOODNESS OF FIT 
  7     3.754    4.62    .00 
 
 SINCE THE PROBABILITY IS LESS THAN 0.05, 
 RESULTS CALCULATED USING THE PROBIT METHOD 
 PROBABLY SHOULD NOT BE USED. 
 SLOPE = 1.30 
 95% CONFIDENCE LIMITS:  -1.22 AND  3.82 
 
 LC50= 937.27 
 95% CONFIDENCE LIMITS: 0 AND + INFINITY 
 
 LC1 =  15.23 
 95% CONFIDENCE LIMITS: 0 AND 140.53 
 ------------------------------------------------------------------------------- 
  DATE: July 13, 2009      TEST NUMBER:      DURATION:  72 h     
 SAMPLE: Fluoride         SPECIES: Sphaerium simile             
 
 METHOD    LC50      CONFIDENCE LIMITS 
             LOWER   UPPER  SPAN  
 BINOMIAL   *******  88.000  *******  ******* 
 MAA     390.000  *******  *******  ******* 
 PROBIT    937.274  *******  *******  ******* 
 SPEARMAN    .000   .000   .000   .000 
 
 NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING. 
     ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION. 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 



                  SPEARMAN-KARBER 
 
                  TRIM:     25.00% 
                  LC50:     62.225 
          95% LOWER CONFIDENCE:     51.467 
          95% UPPER CONFIDENCE:     75.233 
 -------------------------------------------------------------------------------- 
 
   CONC.   NUMBER   NUMBER  PERCENT  BINOMIAL 
   mg/L   EXPOSED  DEAD   DEAD    PROB.(%) 
   44.00    20.    5.   25.00   .2069D+01 
   88.00    20.   15.   75.00   .2069D+01 
   185.00    20.   20.   100.00   .9537D-04 
   390.00    20.   20.   100.00   .9537D-04 
   800.00    20.   20.   100.00   .9537D-04 
 
 THE BINOMIAL TEST SHOWS THAT  44.00 AND  88.00 CAN BE USED AS STATISTICALLY  
 SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL 
CONFIDENCE  
 LEVEL ASSOCIATED WITH THESE LIMITS IS 95.8611 PERCENT. 
 AN APPROXIMATE LC50 FOR THIS DATA SET IS  62.225 
-------------------------------------------------------------------------------- 
 
    RESULTS USING MOVING AVERAGE 
  SPAN    G   LC50  95% CONFIDENCE LIMIT 
   1    .379  62.23  47.46  81.58 
 -------------------------------------------------------------------------------- 
 
  ****** RESULTS CALCULATED BY PROBIT METHOD 
 ITERATIONS   G     H     GOODNESS OF FIT 
  7     .207    1.00    .96 
 
 SLOPE = 4.96 
 95% CONFIDENCE LIMITS:  2.71 AND  7.22 
 
 LC50=  61.56 
 95% CONFIDENCE LIMITS:  48.42 AND  75.38 
 
 LC1 =  20.91 
 95% CONFIDENCE LIMITS:  7.73 AND  31.04 
 
 -------------------------------------------------------------------------------- 
 
  DATE: July 13, 2009      TEST NUMBER:      DURATION:  96 h     
 SAMPLE: Fluoride         SPECIES: Sphaerium simile             
 
 METHOD    LC50      CONFIDENCE LIMITS 
             LOWER   UPPER  SPAN  
 BINOMIAL   62.225  44.000  88.000  44.000 
 MAA      62.225  47.462  81.582  34.120 
 PROBIT    61.560  48.415  75.381  26.966 
 SPEARMAN   62.225  51.467  75.233  23.766 
 
 **** = LIMIT DOES NOT EXIST  
 -------------------------------------------------------------------------------- 
 



 
 
 
 
 
 
 
 

Appendix 30: Raw Data for 96-hour Toxicity of  
Fluoride on Hyalella azteca 
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Analytical Chemistry Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















 
 
 
 
 
 
 
 

Reference Toxicant Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 
 

Statistical Analyses 
 
























